Synthesis of (C5Me5)2ThMe2 (3):
A 50-mL round-bottom flask equipped with a stir bar was charged with (C5Me5)2ThCl2 (1.03 g, 1.79 mmol) and Et2O (15 mL). To this stirring solution, MeMgBr (3.0 M in Et2O, 1.79 mL, 5.38 mmol, 3 equiv.) was added by syringe. After 5 minutes, 1,4-dioxane (0.790 g, 8.96 mmol, 5 equiv.) was added drop-wise to the solution over the course of another 5 minutes, resulting in an exothermic reaction and the precipitation of a white solid. After stirring at room temperature for 18 h, the volatiles were removed from the reaction mixture under reduced pressure; first at room temperature, then at 50 °C to ensure the removal of all excess 1,4-dioxane. The residual white solid was extracted with hexane (75 mL), and the hexane extract was filtered through a Celite-padded coarse-porosity frit. The filtrate was collected, and the volatiles removed under reduced pressure to give (C5Me5)2ThMe2 (3) as a white powder (0.844 g, 1.58 mmol, 88%). The 1 H NMR spectrum collected in benzene-d6 was consistent with the data previously reported for complex 3. 
Synthesis of (C5Me5)2ThS5 (13):
A 20-mL scintillation vial equipped with a stir bar was charged with (C5Me5)ThMe2 (3) (0.0260 g, 0.0488 mmol) and toluene (1 mL). The reaction mixture was heated to 50 °C and PhSiH3 (0.0264 g, 0.244 mmol) added, which resulted in a color change from beige to dark orange-red along with the evolution of gas. The reaction was stirred at 50 °C in an open scintillation vial until gas evolution had ceased (10 minutes). The reaction was cooled to ambient temperature and S8 (0.0078 g, 0.0305 mmol) was added, which immediately resulted in more vigorous gas evolution and a color change to bright yellow. The volatiles were removed from the reaction mixture under reduced pressure to give (C5Me5)2ThS5 (13) as a yellow powder (0.0259 g, 0.0388 mmol, 80%). The 1 H NMR spectrum collected in benzene-d6 was consistent with the data previously reported for complex 13. 6 1 H NMR (benzene-d6, 298 K): δ 2.04 (s, 30H, C5Me5).
Synthesis of (C5Me5)2U(bipy) (14):
A 20-mL scintillation vial equipped with a stir bar was charged with (C5Me5)2UMe2 (4) (0.0785 g, 0.146 mmol) and toluene (3 mL). The reaction mixture was heated to 50 °C and PhSiH3 (0.0789 g, 0.729 mmol) added, which resulted in the vigorous evolution of gas and a color change from dark orange to dark brown. The reaction was stirred at 50 °C in an open scintillation vial until gas evolution had ceased (10 minutes). 2,2ʹ-Bipyridine (0.0225 g, 0.146 mmol) was added to the reaction mixture, which resulted in more (slow) gas evolution. The scintillation vial was sealed and the reaction was heated at 50 °C for 15 h. The volatiles were removed from the reaction mixture under reduced pressure, yielding an oily brown residue. This residue was taken up in hexane (7 mL) and filtered (medium porosity fritted funnel).
The filtrate was collected and placed under reduced pressure until the volume of the solution reached ~ 1 mL. The solution was cooled to -30 °C overnight, which resulted in the precipitation of a green solid. The solid was collected on a medium-porosity frit, washed with hexane (1 mL),
and dried under reduced pressure to give (C5Me5)2U(bipy) (14) as a green solid (0.0668 g, 0.101 mmol, 69% (t, J = 6.1 Hz, 2H, bipy).
